To investigate the minimum length of serpentine channel required to focus 2 µm particles, additional serpentine channels, ranging in length from 1 mm to 4 mm, were designed and tested with a 0.01 v/v% suspension concentration. The resulting fluorescence images for these different microchannel lengths are shown in Supplementary Figure. S4 for a range of flow rates.
The degree of focusing as a function of flow rate and channel length follows an interesting pattern. In the longest channel (4 mm), the 2 µm particles are focused at all flow rates 100 µL/min and higher, whereas in the 3 mm microchannel the particles are only focused at intermediate flow rates; and in the 2 mm microchannel focusing only occurs at a single flow rate.
In the shortest channel, focusing isn't observed at any flow rate. Together, these results indicate that a minimum channel length (6 serpentine units, or 2 mm) and a minimum flow rate (100 µL/min) are both required to successfully focus 2 µm particles. An important advantage gained by obtaining a shorter focusing distance is decreased hydraulic resistance, and therefore, decreased pressure drop and power required to drive the flow.
